Objectives This study was performed to decide the bone union effect of Hwaweo-jeon on tibia fractured mice. Methods In this study, laboratory experiments were implemented by the stage of in vitro and in vivo. In in vitro, MC3T3-E1 cells were treated with various concentration of Hwaweo-jeon extract (HWJ). To investigate effect of HWJ for osteoblast, relative mRNA expression of 5 substances (alkaline phosphatase [ALP], runt-related transcription factor 2 [Runx2], osteocalcin [OCN], osterix [OSX] and collagen type Ⅱ alpha 1 chain [Col2a1]) was used as a marker of osteogenesis. In order to determine HWJ's effect for fracture healing, relative gene expression level of ALP, Runx2, OCN, OSX and Col2a1 were used to find out the influence to osteoblast. Furthermore, receptor activator of nuclear factor kappa-B ligand and osteoprotegerin relative mRNA expression were used to estimate the impact to osteoclast. Also, X-ray was used for the purpose of identifying bone union in tibia-fracture mouse model. Results In in vitro experiment, most part of relative mRNA expression were increased compared to control group. In in vivo and in vitro experiment, HWJ induced osteoblast activitation by verifying relative mRNA expression of 5 substances. And in vivo experiment, we can also identify that HWJ triggered osteoclast activation during early stage of tibia fracture. Furthermore, X-ray pictures show noticeable recovery of tibia fracture. Conclusions HWJ extract promotes bone union by facilitating the osteoblast. But, HWJ may occur liver & kidney toxicity over specific concentration. Therefore, when HWJ is applied to human body, doctors have to follow up the liver function test & renal function test of patient. (J Korean Med Rehabil 2020; 30(1):13-29)
### p<0.001 versus normal group, **p<0.01 versus differentiation group, ***p<0.001 versus differentiation group. (Fig. 3) .
3) 전조골세포(MC3T3-E1) 유전자 분석 결과
HWJ의 추가적인 효과를 명확히 하기 위하여 MC3T3-E1 We used ALP staining to analyze whether HWJ promotes differentiation of pre-osteoblast (MTCT3-E1 cell). MC3T3-E1 cells were stimulated by osteoinductive media in presence or absence of indicated HWJ concentrations for 7 days and subjected to ALP staining. The stained cells were visualized using Leica DM IL LED microscope at 500× and 200× magnification. This picture shows that the color of ALP staining below the concentration of HWJ 62.5 μg/mL are darker than that of other groups. HWJ: Hwaweo-Jeon, ALP: alkaline phosphatase. 대조군보다 mRNA 발현이 감소한 양상을 보였다 (Fig. 8 ). (Fig. 15) .
in vivo 실험 결과

3) 영상의학적 분석 결과
방사선 사진 분석 결과 HWJ 투여로 골절 회복과정 이 촉진되었음을 보여준다 (Fig. 16) 
